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ABSTRACT 



Objective: To evaluate the efficacy of Neem (Azadirachta indica) experimental gel for 
the prevention of erosive wear on bovine dentin, in vitro. Material and Methods: One 
hundred dentin blocks were allocated into 5 experimental groups (20 samples each): C 
(control group, without gel); CG (control group, only base gel); F (fluoride gel, 1.23% NaF; 
pH 4.1, Dentsply; Brazil); N (Neem gel, 10% neem extract; pH 4.1, manipulation); NF 
(Neem+fluoride gel, 10% Neem extract and 1.23% NaF; pH 4.1, manipulation). The blocks 
were stored in artificial saliva for 24 hours. After this, they were submitted to six alternating 
re- and demineralization cycles. The blocks were analyzed for wear (profilometry). 
The results were submitted to statistical analysis by ANOVA and Tukey tests (P<0.05). 
Results: The mean wear (±SD, urn) was shown as follows in groups: C (13.09±0.99), CG 
(10.60±1.99), F (10.90±1.44), N (12.68±1.13) and NF (10.84±1.65). All gels showed some 
preventive action when compared with control group. However, significant differences were 
found only between Neem+fluoride gel and fluoride gel. Conclusion: A single application 
of a neem-containing fluoride gel reduced dentin erosion, thus it is a possible alternative 
in reducing dental wear. Further research should investigate the action mechanism and 
the synergism between them. 
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INTRODUCTION 

Dental erosion is the loss of dental hard tissue 
through chemical etching and dissolution by acids 
of nonbacterial origin 9 ' 11 - 16 . There is increasing 
incidence and prevalence of dental erosion 3 ' 6 ' 10 - 14 and 
it is important to identify agents that might protect 
the tooth surface from demineralization 22 . 

There is evidence that fluoride mainly works 
topically by promoting remineralization and 
impeding the demineralization of hard tooth 
tissue 20 . In particular, intensive fluoridation by a 
combined application of fluoridated toothpaste, 
fluoridated mouth rinse and fluoride gel, or the 
application of highly concentrated fluorides, might 
be effective in decreasing the progression of erosive 
lesions 22 . However, the role of fluoride in erosion is 
still controversial, as reviews of fluoride action in 



reducing dental erosion have demonstrated that 
the erosive potential was not minimized with the 
use of fluoride 21 . 

In the past, chewing sticks were used for 
oral hygiene, and it is believed that this was the 
precursor to the modern day toothbrush. Currently, 
Neem {Azadirachta indica) "chewing sticks" are 
used in certain Asian and African countries as an 
oral hygiene device 2 - 24 . The Neem tree contains 
different bioactive compounds, such as proteins 
(amino acids) and carbohydrates (polysaccharides), 
sulphurous compounds, polyphenolics such as 
flavonoids and their glycosides, dihydrochalcone, 
coumarin and tannins, aliphatic compounds, 
etc 5 , which are of interest because of their health 
beneficial effects. Extracts of Neem have been found 
to have immunomodulatory, anti-inflammatory and 
anticarcinogenic properties 13 . 
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The literature has not yet presented any study 
analyzing Neem and dental erosion. Therefore, 
the aim of this study was to evaluate the efficacy 
of experimental Neem gel and fluoride gel for the 
prevention of erosive wear on bovine dentin blocks 
exposed to a soft drink, in vitro. 

MATERIAL AND METHODS 

Preparation of dentin specimens 

Bovine permanent incisors were stored in 0.5% 
thymol solution for 30 days until used for sample 
preparation. The teeth were sectioned at the 
cemento-enamel junction using a diamond disk 
(Isomet 1000; Buehler, Lake Bluff, IL, USA). After 
this, two parallel diamond disks separated by a 4 
mm spacer were used to cut 1-2 fragments from 
the crown of each bovine incisor. Enamel surface 
of the blocks were removed with the aid of drills to 
expose the dentin. Enamel and dentin surfaces were 
then planed with water-cooled carborundum paper 
(320, 600 and 1200 grit Al 2 0 3 papers; Buehler, Lake 
Bluff, IL, USA) and polished in the dentin with felt 
pads and diamond spray (1 urn; Buehler, Lake Bluff, 
IL, USA), which is necessary to enable profilometric 
measurement. 

The surface microhardness of dentin samples 
(five indentations in different regions of the blocks, 
25 g, 5 s, HMV-2000; Shimadzu Corporation, Tokyo, 
Japan) was determined as a criterion for stratified 
allocation of dentin specimens of the same tooth 
among 5 groups (20 dentin samples in each). Blocks 
that presented 10% below and 10% above the mean 
value were excluded from the sample. 

In order to maintain reference surfaces for 
determining lesion depth, two layers of nail varnish 
(Risque, Niasi, Taboao da Serra, Sao Paulo, Brazil) 
were applied on half of the specimen surfaces. After 
preparation, the samples were stored in artificial 
saliva for 24 h at 37°C to avoid dehydration until 
use for the experiment. The composition of the 
artificial saliva was: 1.5 mmol/L Ca(N0 3 ) 2 . H 2 0; 0.9 
mmol/L Na 2 HP0 4 .2H 2 0; 150 mmol/L KCI; 0.1 mol/L 
H 2 NC(CH 2 OH) 3 (TRIS); 0.05 NaF pH 7.0 16 ' 19 . 

Study design 

One hundred specimens with a mean surface 



microhardness between 40 and 64 KHN (46.42±5.96) 
were randomly divided into 5 groups: C (control 
group, without gel); CG (control group, only base 
gel); F (fluoride gel, 1.23% NaF; pH 4.1, Dentsply; 
Brazil); N (Neem gel, 10% Neem extract; pH 4.1, 
manipulation); NF (Neem+fluoride gel, 10% Neem 
extract and 1.23% NaF; pH 4.1, manipulation). 
Before exposure to acid, the samples were pre- 
treated with one of the respective gels. A thin 
layer of gel was applied to the dentin surface with 
a microbrush. After 4 min, the gel was removed 
from the surface with a cotton roll and was rinsed 
with deionized water. 

The samples of all groups (n=20) were submitted 
to demineralization-remineralization regimes. 
Specimens were consecutively cycled through this 
regimen six times. One complete cycle consisted 
of the following steps: (1) demineralization in 30 
mL of the beverage (Coca-Cola®, Cia de Bebidas 
Ipiranga, Ribeirao Preto, Brazil) for 10 min under 
gentle agitation; (2) remineralization in 30 mL of 
artificial saliva for 60 min at 37°C. 

Profilometric measurement 

At the end of experimental phase, the nail varnish 
on the reference surfaces was carefully removed 
with acetone-soaked cotton wool. Surface profiles of 
the dentin specimens were obtained with a contact 
profilometer (Hommel TesterT 1000, Hommelwerke, 
VS, Schwenningen, Germany). To determine dentin 
loss, the tape was removed and 5 profiles were 
recorded at exactly the same sites, as those used 
for baseline measurement. The profile scans were 
performed in the center of each specimen at 250 
urn intervals. 

Treatment scans were superimposed and the 
average depth of the area under the curve in the 
eroded area was calculated with specially designed 
software. The results of the 5 scans were averaged 
for each specimen. 

Statistical analysis 

Mean and standard deviation (SD) for dentin 
loss in each group were calculated and statistically 
analyzed by ANOVA and Tukey tests for individual 
comparisons among the groups, for which 
STATISTICA version 7.0 (Sat-Soft-USA) was used. 



Table 1- Wear (urn) and standard deviation (±SD) of dentin, with different treatments 



Treatments 


N 


Mean 


±SD 


Control group 


20 


13.095 


±0.999 a 


Control base gel group 


20 


10.693 


±1.986 b 


Neem gel 


20 


12.676 


±1.1 33 a 


Fluoride gel 


20 


10.902 


±1.441 b 


Neem+fluoride gel 


20 


10.848 


±1.655" 



Different lower case letters indicate statistical significance between the groups (P<0.05) 
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The level of significance was set at 5%. 

RESULTS 

With regard to the effectiveness of the gels tested 
for the prevention of dentin erosion, all showed 
some action when compared with the control group. 
However, significant differences were found only 
between Neem+fluoride gel and fluoride gel. Mean 
dentin loss in the experimental groups is presented 
in Table 1. 

DISCUSSION 

The development of chemotherapeutic agents able 
to inhibit dental plaque formation has been of great 
interest to dental researchers and clinical dentists. 
Nevertheless, due to the decreasing occurrence of 
dental caries in many societies, attention has been 
focused on tooth wear from erosion, abrasion and 
attrition 17 , and the development of agents capable 
of preventing or/and inhibiting dental wear. 

Recent research has drawn attention to the role 
of various compounds in the prevention and therapy 
of dental erosion, such as fluoride compounds 
(acidulated phosphate fluoride, sodium fluoride, 
stannous fluoride, titanium and zirconium fluoride) 
and ferrous sulphate 8 ' 12 . 

Fluoride ions appear to increase the microhardness 
of enamel, thereby improving its resistance to acid 
dissolution affecting de- and remineralization and 
causing the precipitation of CaF 2 -like material on 
eroded dental surfaces 4 - 12 . However, most of the 
evidence on the effect of fluoride has been based 
on laboratory investigations and the role of fluoride 
application in the prevention of dental erosion is still 
controversially discussed 4 - 12 . 

In this study, the fluoride gel was shown to 
be effective for the prevention of dental erosion 
when compared with the control group. Similar 
results have been found in other studies that 
evaluated the effects of fluoride on mineral loss in 
an erosion process in human dentin using in situ 
demineralization and remineralization cycles 7 - 18 . 

Studies that have compared the effectiveness 
of fluoride gel and other substances in solutions 
in in vitro cycles of acid challenges (erosion) and 
remineralization have demonstrated that the 
fluoride gel has the same effect as other gels have 
on dentin, with regard to reducing the progression 
of erosion 6 ' 18 - 23 . 

However, in the present study, the group in which 
only the gel containing Neem (Azadirachta indica) 
was applied demonstrated a lower effectiveness 
than that shown in the fluoride gel group. On 
the other hand, the Neem+fluoride gel showed 
better efficiency in the prevention of dental 
erosion, which was statistically similar to that of 



fluoride gel. Therefore, the compounds might act 
synergistically or additively with regard to inhibition 
of demineralization. 

This result may be due to the composition of 
Neem, which contains the alkaloid margosine, 
resins, gum, chloride, fluoride, silica, sulfur, oils, 
sterols, saponins, flavonoids, tannins, and calcium 15 . 

Tannins and resins supposedly have an astringent 
effect on the mucous membrane, and they form a 
layer over enamel, thus providing protection against 
dental caries as found in the study of Prashant, 
et al. 15 (2007). This property can also help in the 
prevention of tooth wear, because the biofilm will 
protect the dental hard tissue against acids, abrasion 
and attrition. 

In the Neem+fluoride gel group, the Neem 
component may function as a mechanical barrier, 
while the fluoride component as a chemical 
protection of the tooth surface, which may help to 
prevent the development of erosive lesions. There 
is evidence that topical fluoride mainly works by 
promoting remineralization and impeding the 
demineralization of tooth hard tissue 20 . 

The present study was a pioneer in the use 
of Neem-containing gel as a preventive method 
against dental erosion. The use of natural products 
with therapeutic actions have always had great 
popular acceptance, and they are more frequently 
used because they usually cause no side effects. 
Furthermore, natural products, such as Neem gel, 
can be used to treat various diseases, including 
the prevention of dental caries and periodontal 
diseases, because studies have suggested that 
Neem extract is capable of reducing the ability of 
some streptococci, such as Streptococcus mutans, 
to colonize tooth surfaces 1 ' 15 . 

Thus, this natural product containing fluoride is a 
good alternative for use as a protective agent against 
acid challenges, considering that its consistency 
allows obstruction of the dentinal tubules, and for 
the prevention of bacterial oral diseases. 

CONCLUSION 

Under the conditions of the present study, 
it can be concluded that a single application of 
Neem-containing fluoride gel seems to be the 
best alternative to partially reduce erosive wear 
in dentin. Further research should investigate the 
action mechanism and the synergism between these 
compounds. 
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